Preschool children's visual-motor coordination skills are very valuable for their academic and social learnings. Using these skills, children have a broad movement repertoire, display better academic skills, participate in classroom activities and social relations, and develop self-regulation. Self-regulation is required for children to set their goals, purposeful planning, monitoring, and adapting. Children are natural players and they enjoy to move and play. Early childhood programs should consider supporting the visual-motor coordination in joint play situations to enhance children's behaviors. This study used movement activities designed with embedded learning instruction to create cooperative play and increased group interactions among children. The purpose of this research was to analyze the embedded learning-based movement education program's effects on preschool children's visual-motor coordination and self-regulation development. For this purpose, an experimental research design with pretest-posttest, control group constructed. Control group children followed their traditional (MoNE, 2013) preschool education program while the experiment group pursued embedded learning-based movement education. Results indicated that both groups of children had significantly better (p.≤.0.05) visual-motor coordination and self-regulation skills. The difference was greater in experience group of children and the correlation was stronger between visual-motor coordination and self-regulation. It has been found that embedded learning-based movement education program positively affected preschool children's visual-motor coordination and self-regulation.
Introduction
Early childhood education aims to support children's entire development areas and give them the right behavior. This establishment brings positive outcomes to a child's school life and future (Sparling, Ramey, & Ramey 2007) . It has been known that children's visual-motor coordination skills grow rapidly during the early years of life (Dere, 2019) . Identifying and improving visual-motor coordination skills during this term will lay the foundation for proper brain function and development as children grow. Visual-motor coordination is the degree to which visual perception and finger-hand movements are well coordinated (Beery & Beery, 2010) . For young children, visual-motor coordination skills allow them to successfully play sports, completely different types of puzzles, cut and fold paper, color in the lines, and write legibly, all of which help kids gain confidence in the classroom. However, this coordination functions in a wider skill area such as crawling, walking, and running, avoiding dangers, eating, drawing, painting, reading and writing, using computers, constructing buildings, using tools and discovering (Daly et al., 2003) . Deficiencies or delays in visual-motor coordination skills cause some problems in acquiring academic skills, participating in school activities, social relations and self-concept (Dankert et al., 2003; Case-Smith, 2005) . Besides its importance on movement and fine motor skills related tasks, it has been stated that visual-motor coordination may predict improved learning-related behaviors as well as better self-regulation skills (Sezgin & Demiriz, 2016; Purtaş & Duman, 2017a) .
Self-regulation helps children for their goal setting and planning, monitoring, and adapting performance and effective evaluation (Boekaerts, 1999) . It is characterized by an intrinsic motivational orientation, where the individual seeks challenge, persists despite difficulties, and interprets difficulties as opportunities for further learning (Zimmerman, 2002) . Without proper motor control, children will most likely be isolated from other children, which could engender feelings of aggression as well as deny them the opportunity to practice prosocial skills (Duman, 2016) . On the other hand, better motor control facilitates joint play among peers. It also allows children to follow directions and remain engaged during games. Furthermore, children with better motor control are likely to be viewed as more compliant by teachers, and children perceived as more compliant typically have higher-quality relationships with teachers and are better liked by peers (Hughes, Cavell, & Willson, 2001) . These experiences are necessary for the development of self-regulation skills.
Early childhood education programs are expected to be designed to improve the perceptual, motor and cognitive functioning of preschool children, and ultimately influence school readiness to learn in the school environment (Anderson, et al., 2003) . However, very few of them change, alter or adapt alternative methods to improve their curriculum (Özkür, 2019; Koyunlu Ünlü & Dere, 2019) . It has also been observed that the function of the early childhood education is shifting to become more academic and less play-oriented (Irwin, 2017 ). Yet, early childhood programs should consider supporting the visual-motor coordination in joint play situations to enhance children's behaviors (Purtaş & Duman, 2017b; Sezgin, 2016) .
Embedded instruction is one of the naturalistic teaching approaches that has been suggested to use in the guidelines of developmentally appropriate practices for young preschool children (Bredekamp & Copple, 1997) . Embedding is defined as a process that occurs across daily activities (child-directed, routine, and planned), offering multiple and varied learning opportunities that in turn elicit desired responses from children (Pretti-Frontczak & Bricker, 2004; Rakap, 2017) . The embedding of learning opportunities has been used to target goals and objectives on individualized educational plans of young children with disabilities in inclusive preschool classrooms (Noh, Allen, & Squires, 2009) . Studies showed that both typical and atypical children's fine motor, gross motor, adaptation, social-emotional and cognitive skill developments are improved remarkably using embedded instruction (Macy & Bricker, 2007) . Because of these benefits, the use of embedded teaching instruction has been become prevalent in both general and inclusive preschool settings (Snyder, Rakap, Hemmeter, McLaughlin, Sandall, & McLean, 2015; Cole vd., 2004; McDonnell, Thorson, Disher, Mathot-Buckner, Mendel, & Ray, 2003) . Embedded instruction provides opportunities for early childhood education practitioners to establish play-based interactions, support motor development, and learning. Because there are time restrictions and safety precautions in the nature of the routines and transitions, the majority of the embedded learning experiences are grounded in play activities (Snyder, Denney, Pasia, Rakap, & Crowe, 2011) . For this study, embedded learning-based movement education program was developed by play activities that required movement and cooperative play in small and large groups of children. The goals and objectives were embedded in circle times and play activities. The present study addresses the effectiveness of the embedded learning-based movement education program on preschool children's visual-motor coordination and self-regulation.
Methods

Research Model
The model of this research was experimental design with pretest-posttest, control group. Pretest-posttest designs are widely used in behavioral research, primarily to compare groups and/or measuring change resulting from experimental treatments (Dimitrov & Rumrill, 2003) . Both the experiment and control groups were assessed at two different time points (beginning and final). Pretests were applied to experiment and control groups before the beginning of the education programs. Experiment group children followed embedded learning-based movement education program and control group children followed the traditional Ministry of National Education (MoNE, 2013) preschool education program for twelve weeks. Posttests were applied after completion of education programs.
Study Group
This study aimed to analyze preschool children's visual-motor and self-regulation skills. Purposive sampling method was preferred for the determination of the study group. One preschool which voluntarily agreed to participate in the study in Istanbul was chosen. Following traditional (MoNE) education program, having two separate classrooms for the five-year-olds children, having middle socio-economic level, having consent form from all the parents, having available physical environment for the new program were taken into account for the sampling process. 30 children were participated in the study. The experiment group consisted of 15 children (7 girls and 8 boys) and the control group consisted of 15 children (7 girls and 8 boys). The average age of the children was 65 months and 2 days for the experiment group and 65 months and 15 days for the control group.
Embedded Learning-Based Movement Education Program
Embedded learning-based movement education program was developed for the five years old children. The general objective of the program was supporting children's visual-motor and self-regulation skills. For this purpose, movement activity plans using an enjoyable learning process were formed. The movement activities were designed requiring large motor, fine motor and visual-motor coordination skills in the play structure. Small group activities, cooperative play, and social interactions were embedded in the activities to complete the naturally occurred tasks and/or needs during play. Situations such as failing, observing other's and other's products, comparing movements or products, measuring and comparing peers' movements or products, observation, timekeeping, using original product or model for comparison, and formulating ideas were embedded in the play process as well. It was expected that children regulate their behaviors naturally in the cooperative learning process and interaction. Parkour models (Duman, 2016) were used to establish children's motor skills in the activity. Each parkour model had a situation requiring cooperative play. The products or materials achieved during parkour were necessary for the next partition of the play. Activities in this next partition of the plays were formed to naturally require attentiveness of the children and fine motor skills. Because there are several steps and partitions in a play process, integrated activity format was used. Each activity was planned to take 45-60 minutes. The sequences of the activities were planned to be a construction of the next activity. The planning of the activities was formed in four main section: Format (name of the activity, time, age group, parkour model, and materials), targets and goals (movement development, and self-regulation), learning process (circle time, play and evaluation), and parkour (motor tasks and cooperative play).
The targets and goals of the activities were determined to contribute to children's motor skills and behavior modification. The course of an activity had three sub-dimensions (circle time, play and evaluation). Activity was introduced to the children in circle time. Introductory knowledge, concepts, videos, magazines, and books related to play situations were supplied to children in circle time. Play was where children engage in play and play through the episodes in a natural context. Evaluation was where children try to remember the play episodes and/or situations. Each evaluation dimension had a passive completing activity to help children to embody the whole learning process.
Data Collection Tools
Beery-Buktenica Developmental Visual-Motor Coordination Test was used to measure children's visual-motor integration levels. This test was developed by Beery, Buktenica, and Beery (2010) and it was adapted to Turkish by Demirler (2016) . There are three sub-categories including visual perception, motor coordination and visual-motor coordination in the test. There are thirty items in each category and wrong answers are given 0 and right answers are given 1 point in the test. The maximum score of 30 points can be achieved by a child.
Child Behavior Rating Scale was used to determine children's self-regulation skills. This scale was developed by Bronson, Goodson, Layzer, and Love (1990) and adapted to Turkish by Sezgin (2016) . There are two sub-categories in the scale including behavior modification and social skills. Five-point Likert type scale was (1-never, and 5-always) applied for each item. The maximum score of 85 points can be achieved by a child.
Data Collection and Analysis
The researcher was involved in six educational activities of the experiment group in two weeks before collecting data. Before the pretest phase and application of embedded learning-based movement education program, a meeting held with parents and teachers to inform them about the study. For the pretest and posttest phase, both experiment and control group children's visual-motor coordination data were collected using Beery Buktenica Developmental Visual Motor Coordination Test. Data regarding the same children's self-regulation skills were collected using the Child Behavior Rating Scale.
Data were coded and analyzed using a statistic program for social sciences. Minimum and high scores, arithmetic means and standard deviations scores of experiment and control group children were presented for descriptive analyses purposes. The normality of the scores was tested using Shapiro-Wilks test. This test is recommended to use when there are less than 50 participants in the study (Abbott, 2011) . One of the non-parametric tests, Mann-Whitney U, was applied for comparative analyses. This test is suggested to use analyzing significant differences between two (experiment and control) groups' scores as a non-parametric test (Kalaycı, 2008) . Spearman Correlation Coefficient test was used to analyze if there was a significant correlation between visual-motor coordination and self-regulation development of children. This test is also put in place for determining correlation scores of the non-normal distributions (Abbott, 2011) . Confidence level was set to 95% (p.≤.0.05) for all types of analyses explained above. Table 2 presents the correlation values and significances used in this study. 
Results
The purpose of this study was to analyze the embedded learning-based movement education program's effects on preschool children's visual-motor coordination and self-regulation. For this purpose, embedded learning-based movement education program applied to the experiment group while the control group followed its traditional preschool education program. Table 3 presents the descriptive analysis of the control and experiment group of children's visual-motor coordination development. Table 3 shows the visual-motor coordination levels of the kindergarten children in control and experiment groups. The control group achieved 212 points for the pretest and 232 points for the posttest. The arithmetic mean score of the visual-motor coordination skills of the control group children was found as 14.13 for the pretest and 15.47 for the posttest. The experiment group achieved 222 points for the pretest and 275 points for the posttest. The arithmetic mean score of the visual-motor coordination skills of the experiment group children was found as 14.80 for the pretest and 18.33 for the posttest. Results indicated that two groups' visual-motor coordination skill levels were very similar at the beginning level. Table 4 shows self-regulation levels of children in control and experiment groups obtained by child behavior rating scale. Control group children achieved 1016 points for the pretest and 1052 points for the posttest. The arithmetic mean scores of the control group were found as 67.73 for the pretest and 70.13 for the posttest. Experiment group children achieved 1020 points for the pretest and 1201 points for the posttest. The arithmetic mean scores of experiment group were found as 68.00 for the pretest and 80.10 for the posttest. Results indicated that two groups' self-regulation skill levels were very similar at the beginning of the study. Table 5 shows the results from the Shapiro-Wilk test of normality for visual-motor development scores. The significance value of control group children was found as .029 for the pretest and .036 for the posttest. It was found as .028 for the pretest and .029 for the posttest for the experiment group. Results indicated that visual-motor development test scores achieved from both control and experiment groups did not present a normal distribution (p.≤.0.05). Therefore, non-parametric measures should be applied for further analysis. Table 6 shows the results from the Shapiro-Wilk test of normality for self-regulation scores. The significance value of control group children was found as .032 for the pretest and .029 for the posttest. It was found as .025 for the pretest and .015 for the posttest for the experiment group. Results indicated that child behavior rating scale scores achieved from both control and experiment groups did not present a normal distribution (p.≤.0.05). Therefore, non-parametric measures should be applied for further analysis. Table 7 shows control and experiment groups' Mann Whitney U test results of visual-motor development scores for the pretest and posttest. The rank mean and rank total of control group children were found as 13.77 and 206.50 in the pretest. These values were found as 17.23 and 258.50 for the experiment group. The significance value (p) was found as .285. According to the Mann Whitney U test results, there was no significant difference between the pretest scores of the children's visual-motor development in the control and experiment groups (p.≥.0.05). It can be determined that children in both groups had similar visual-motor development level at the beginning of the study. found as .003. According to the Mann Whitney U test results, there was a significant difference between the posttest scores of the children's visual-motor development in the control and experiment groups (p.≤.0.05). It can be resolved that children in the experiment group following embedded learning-based movement education program had better visual-motor development. Table 8 shows control and experiment groups' Mann Whitney U test results of child behavior rating scale scores for the pretest and posttest. The rank mean and rank total of control group children were found as 15.93 and 239 in the pretest. These values were found as 15.07 and 226 for the experiment group. The significance value (p) was found as .787. According to the Mann Whitney U test results, there was no significant difference between the pretest scores of the children's child behavior rating scale in the control and experiment groups (p.≥.0.05). It can be said that children in both groups had similar self-regulation skill level at the beginning.
On the other hand, the rank mean and rank total of control group children were found as 11.70 and 175.50 in the posttest. These values were found as 19.30 and 289.50 for the experiment group. The significance value (p) was found as .016. According to the Mann Whitney U test results, there was a significant difference between the posttest scores of the children's child behavior rating scale in the control and experiment groups (p.≤.0.05). It can be stated that children in the experiment group had a better self-regulation skill level after the embedded learning-based movement education program. Table 9 shows control and experiment groups children's Wilcoxon Signed Rank test results of visual-motor development scores. The significance value (p) was found as .001 and the z score was found as -3.270 for the control group. It was observed that there was a significant (p.≤.0.05) difference between pretest and posttest scores of the control group children. It can be understood from the posttest scores that control group children's, following traditional (MoNE) education program, visual-motor coordination skills were developed.
On the other hand, the significance value (p) was found as .001 and the z score was found as -3.424 for the experiment group. It was understood that there was a significant (p.≤.0.05) difference between pretest and posttest scores of the experiment group children. This difference was also in favor of the posttest scores. It can be determined that experiment group children's, following embedded learning-based movement education program, visual-motor coordination skills were developed. The positive ranking scores (91 for the control group and 120 for the experiment group) indicated that the development was higher in the experiment group of children. Table 10 shows control and experiment groups children's Wilcoxon Signed Rank test results of child behavior rating scale scores. The significance value (p) was found as .009 and the z score was found as -2.615 for the control group. It was observed that there was a significant (p.≤.0.05) difference between pretest and posttest scores of the control group children. This difference was in favor of the posttest scores. It can be deduced that control group children's, following traditional (MoNE) education program, behavior skills were developed.
On the other hand, the significance value (p) was found as .001 and the z score was found as -3.326 for the experiment group. It was obtained that there was a significant (p.≤.0.05) difference between pretest and posttest scores of the experiment group children. This difference was also in favor of the posttest scores. It can be understood that experiment group children's, following embedded learning-based movement education program, behavior skills were developed. The positive ranking scores (82.50 for the control group and 118.50 for the experiment group) indicated that the progress was higher in the experiment group of children. Table 11 shows the Spearman Rank Order correlation value of control group children's visual-motor coordination and child behavior rating scale scores. The correlation value (r) was found as .583 with the significance value (p) of .023. Results indicated that there was a moderate level correlation between visual-motor coordination development and behavior development of the control group children following traditional (MoNE) education program. Table 12 shows the Spearman Rank Order correlation value of experiment group children's visual-motor coordination and child behavior rating scale scores. The correlation value (r) was found as .632 with the significance value (p) of .018. Results indicated that there was a strong level correlation between visual-motor coordination development and behavior development of the experiment group children following embedded based movement education program. These results revealed that the correlation between two developmental aspects in experiment group was higher comparing control group children.
Conclusion and Discussion
The purpose of this study was to examine the effectiveness of the embedded learning-based movement education program on preschool children's visual-motor coordination and self-regulation. Whether there was a correlation between visual-motor development and self-regulation was also examined. For these purposes, control group children followed their traditional (MoNE, 2013) preschool education program while experiment group children followed the embedded learning-based movement education program for twelve weeks. Both two groups' assessments were completed at the beginning and the final phase of the study.
It has been found that preschool children participated in this study had similar visual-motor coordination and self-regulation skills at the beginning of the study. There are several studies (Görener, 2006; Ercan & Aral, 2011; Demirler & Arı, 2016 ) measuring visual-motor coordination level and capacity of typically developing preschool children These studies indicated similar visual-motor coordination levels for the typical preschool children with the current study. Besides, both control and experiment group children's visual-motor skills were developed during the study. When other study results were considered, it can be stated that visual-motor coordination is affected by both natural development and education. This study showed that development in visual-motor coordination was greater in experiment group. It can be explained that using motor functions of the children as a tool to teach several behaviors such as cooperative performance raised their visual-motor coordination level.
There are also studies investigating self-regulation skills of the typical developing preschool children (Sezgin & Demiriz, 2016; Ogan, 2005) . These studies revealed similar self-regulation skill levels following this study. They also presented that children have better behavioral skills when they have more interaction and play enjoyable games (Rueda, Rothbart, Mc Candliss, Saccomoanno, & Posner, 2005) . The current study indicated that movable play situations including a major purpose with along minor challenging situations designed for preschool children using embedded instruction, increased children's self-regulation skills. This progress was greater in embedded learning-based movement education program comparing to the traditional MoNE program. When children act together and solve problems collectively, their behavioral skills are developed positively. Movement is a natural need, especially for young aged children. This study showed that movement can be used for making activities more enjoyable and catchier. Results also revealed that there was a positive correlation between visual-motor coordination and self-regulation skills of preschool children as well. Visual-motor coordination in one of the key components of all motor functions. When motor functions work properly to complete a task, children get better possibilities to improve their behavior as well.
According to gained outcomes, movement contains valuable elements to encourage preschool children's visual-motor coordination and self-regulation skills. Using embedded learning-based instruction in movement activities sustains to achieve pre-planned achievements during an activity. It has been found that embedded learning-based movement education program positively affected preschool children's visual-motor coordination and self-regulation. As a conclusion, movement activities and embedded learning instruction should be taken into consideration to support preschool children's motor development and self-regulation skills. skills of children in kindergarten: A modified replication study. American Journal of Occupational Therapy, 57, [459] [460] [461] [462] Dankert, H. L., Davies, P. L., & Gavin, W. J. (2003) . Occupational theraphy effects on visual-motor skills in preschool .  The  American  Journal  of  Occupational  Theraphy , 57, 542-549. https://doi.org/10.5014/ajot.57.5.542 
